To establish a 3-D culture system for the efficient expansion of BM MSC using macroporous microcarriers -Cultispher S ®; To optimize culture parameters: feeding and agitation regimens in the microcarrier-based spinner flask system; To evaluate the differentiative potential and hematopoietic supportive capacity of cultured BM MSC in the 3-D systems studied. 
AIM OF STUDIES
BM
Method for kinetic model construction: 1) Experimental data
Note: Important to control precisely the physicochemical parameters of the medium (temperature, pH, dissolved oxygen and osmolality). Identify the rate-limiting nutrients and metabolites; calculate total cell production, µ, k d , q nutrient , q metabolites , q product.
3) Model development:
Select a rate expression for µ;
Select a rate expression for k d;
Select the rate expressions for nutrient uptake; Select the rate expression for metabolite and product; Write the mass balance equations for the different species;
Integrate equations by a numerical method (e.g. Runge-Kutta method).
MODELING (cont.) 4) Parameter identification:
Objective: obtain the best agreement between the calculated time variations of the medium composition and the measured experimental results; 2 ways to evaluate the parameters:
Parameters calculated directly from the experimental results Parameters evaluated by a curve-fitting procedure
MODELING (cont.)
Estimation of Kinetic Parameters
KINETIC STUDY OF THE EX-VIVO EXPANSION OF HSC
. . 
KINETIC STUDY OF HSC EXPANSION CONCLUSION
Total cell expansion is similar for both BM and CB, while cell death seems to be related with the presence/absence of hu-ST in the culture.
A simple two-parameter model gives a global measure of culture performance and addresses the dependency of cell death on the environment in which cell are cultured (stroma versus stroma-free). 
BM Modeling Results

BM
MODELING OF HSC EXPANSION AND DIFFERENTIATION CONCLUSIONS
The model indicates that the presence of the stromal layer is useful for the ex-vivo expansion of HSC since: i) Enhances the expansion of the majority of the more mature cells ii) Reduces the death rate constant for the more primitive cell HSC iii) Reduces the differentiation for the more mature cells . Predictive kinetic models are important in the development of stem cell bioreactors systems capable of being tuned for the production of specific blood products. Glucose, lactate and glutamine and ammonia using a multiparameter analyzer; Monoclonal antibodies (product) by ELISA assay. 2) Specific growth rate:
MODELING -Example
3) Specific death rate: Phase 2 -is from 40 to 140 h, where all the specific rates progressively decrease except k d , which continues to rise. This reduction in the specific rate of growth and metabolism is mainly due to glutamine limitation (accumulation of lactate and ammonia may also have a kinetic effect). 
